The Phyllite-Quartzite Unit of the southern Peloponnese (Mani, Greece) experienced HP-LT metamorphism as result of northeastwarddirected subduction of the Adriatic plate beneath the Eurasian plate during the Late Oligocene to Early Miocene. On the basis of macroand microstructures and quartz textures the Phyllite-Quartzite Unit experienced four deformation stages that have been linked with an already proposed age range from literature: D1-uniaxial stretching at about 29-24 Ma, D2-rotational shearing and folding at ca. Ma, D3-folding at ca. 19 Ma and D4-extension at 19-15 Ma. D2-related shear folds F2 and subsequent open folds F3 (D3) form a largescale fold interference pattern including relics of F1-constriction folds. Blueschist-facies micaschists contain chloritoid 1 porphyroblasts including an earliest foliation S1 which was overprinted by SSW directed shearing (D2). Blueschists show syngenetic chloritoid 1 and glaucophane, both rotated parallel to the dominant foliation S2 defined by mica and graphite. Fluid inclusion microthermometry was performed on concordant quartz layers (Qtz1) as well as discordant D4-related extensional quartz veins (Qtz2). Fluid data combined with rheological characteristics have been used to constrain conditions for deformation stages along a published P-T path representative for the southern Peloponnese. Fluid density isochores related to Qtz1 indicate density loss from peak conditions down to ca. 6 kbars along non-isochoric exhumation (isothermal decompression between 450-500°C) and deformation stages D1-D3. Conditions 
and Reischmann, 2002; Kilias et al., 1994; Jolivet et al., 1994; Xypolias and Koukouvelas, 2001 ).
Tectonostratigraphically, the External Hellenides are divided into upper and lower tectonic units (Fig. 2) . The lower tectonic units consist of the Plattenkalk unit at the base and the ______________________ northwestern Greece to the Peloponnese and continue towards Crete and Rhodos (Fig. 1) . They are divided into an internal and external part by the Pindos Ophiolitic Suture Zone (Smith et al., 1979; Robertson, 2002; Stampfli and Borel, 2004) or defined to the Pindos Zone without evidence of a former oceanic suture (Schmid et al. 2008 and references therein).
The external part contains a HP-LT belt which contours the Hellenic arc.
HP-LT metamorphism resulted from northeastward subduction of Adriaderived thrust sheets (southern realm of the Adriatic indenter after Schmid et al., 2008) beneath the Eurasian plate which was followed by up to 1000 km of south-directed slab retreat during Late OligoceneMiocene time (e.g. Jolivet and Faccenna, 2000; Jolivet et al., 2003) .
Most recent works propose that the high pressure units of the External
Hellenides were exhumed during sustained underplating which compensated crustal thinning along a N (E)-dipping detachment in the hanging-wall of the Phyllite-Quartzite Unit (Ring et al., 2001; Phyllite-Quartzite Unit at the top. The peak metamorphism of and Reischmann, 2002; Kilias et al., 1994; units occurred during Late Oligocene to Early Miocene times (e.g. Kilias et al., 1994; Fassoulas et al., 1994; Chatzaras et al., 2006) . In contrast, the upper tectonic units have not suffe- (Bonneau, 1973; Krahl et al., 1988 ) with a thin succession of Middle Oligocene flysch on top (Bizon et al., 1976) (Fig. 2) . On the Peloponnese the lack of HP-LT mine- The allochthonous Phyllite-Quartzite Unit is represented by phyllites, quartzites, metaconglomerates and marbles and corresponds to an Upper Carboniferous to Triassic rift sequence (Robertson, 2006) . Trotet et al. (2006) differentiated the Phyllite-Quartzite Unit by its metamorphic evolution into the Alagonia Unit composed of greenschist-facies micaschists with chloritoid and albite; the Metaconglomerate Unit consisting of ________________ rals within the Plattenkalk Unit supports the assumption that the Phyllite-Quartzite Unit was thrusted onto the Plattenkalk Unit during exhumation from high-pressure conditions (e.g. Doutsos et al., 2000) . According to Blumör et al. (1994) Peak metamorphism within the Phyllite-Quartzite Unit changes from the northern Peloponnese to Crete due to (a) different velocities of slab retreat, (b) the type of subduction channel and (c) the circulation characteristics of exhuming material (Jolivet et al., 2010) . Thus temperature variations from 550°C ______________________________ _ in the northern part of the Peloponnese down to 400 ± 50°C in Crete at peak pressures of ~ 13 -18 kbar occur. In the investigated area peak conditions for the Phyllite-Quartzite Unit are 13 -17 kbar and ca. 450°C (e.g. Xypolias et al., 2007) . of Samson and Walker (2000) were used. Densities and amountof-substance fractions were calculated with the software BULK (Bakker, 2003) . For this, T (Ice), T and relative NaCl-and m h
CaCl -values with equations according to Naden (1996) and 2 Oakes et al. (1990) in a manually defined system (H O-NaCl-2 CaCl ) were used. Salinity of solid phase halite was calculated 2 after Bodnar (2003) . Isochores were estimated with the software ISOC (Bakker, 2003) using the equation of state after Zhang and Frantz (1987) .
Low temperature micro-Raman spectroscopy was performed Both vein types were sampled for fluid inclusion analysis as Qtz1 (layer-parallel) and Qtz2 (discordant).
Blueschists, metaconglomerates and quartzites are embedded as layers and boudins in blueschist-facies micaschists.
The dominant deformation event in blueschists shows stretching parallel to the dominant field stretching lineation and no foliation is developed in sections perpendicular to it. This is evident for D1 uniaxial stretching. The mineral assemblage is glaucophane + chloritoid 1 + phengite + quartz. Glaucophane forms elongated grains (up to 2.5 mm in-size) and is together with chloritoid 1 always aligned parallel to S2, and surrounded by phengite and quartz (Figs. 5a and b).
After Leake et al. (1997) and Mogessie et al. (2004) Figure 6 : (a) Amphibole classification after Leake et al. (1997) and Mogessie et al. (2004) . Chemistry of studied amphiboles plots in the glauco- (Fig. 5c ). The internal foliation S1 continues into the external foliation S2 (Figs. 5c and d) . Chloritoid 2 (Cld2) reaches a size of up to 0.8 mm and is arranged in clusters or as foliation-parallel grains up to 1.8 mm. Quartz (< 0.7 mm in-size) dominates within the fine grained matrix but is also found as much smaller crystals (< 0.05 mm) within pressure shadows (Fig. 5d) . Due to the presence of lobate grain boundaries the matrix quartz shows typical features of grain boundary migration recrystallization (GBM) (Stipp et al., 2002 
mm). Dolomite was identified by
Raman spectroscopy (e.g. Baumgartner and Bakker, 2010) . No dolomite crystals have been found as solid phase in fluid inclusions. Qtz2 consists of coarse grained quartz (> 3 mm) and does not contain dolomite. Qtz1 in general displays fluid inclusions along fluid inclusion planes (Fig. 8d) . Qtz2 exhibits fluid inclusions arranged mainly as single clusters (Fig. 8e) and 46 wt. % after Bodnar (2003) . Evidence for a non-isochoric P-T evolution of the host rocks of Qtz1 and Qtz2 is given by decrepitation textures which indicate isothermal decompression (ITD) in Qtz1 and isobaric cooling (IBC) in Qtz2 after Vityk and Bodnar (1995) (Figs. 8f and g ). Respective isochores for both types of quartz veins are given in Fig. 8h .
Low temperature Raman spectroscopy of fluid inclusions from Qtz1 shows peaks typical for a mixture of hydrohalite and antarcticite in the range between -190 to -50°C and a significant broad peak for hydrohalite up to temperatures near 0°C. This points to a metastable behavior of hydrohalite in 3544.58 cm can be clearly attributed to hydrohalite.
The Phyllite-Quartzite Unit was affected by uniaxial stretching during the earliest observable deformation stage (F1-constriction folds) at high-pressure conditions, documented by the syndeformative growth of glaucophane and Cld1. In blueschistfacies micaschists Cld1 porphyroblasts with an internal foliation S1 belong to D1 and appear as texturally equal to syndeformative D1 porphyroblasts described by Xypolias et al. (2007) . D2 is contemporaneous to retrogression of Cld1 into phengite and chlorite and to the formation of Cld2. The latter is always aligned to the S2 foliation and S2 pressure shadows.
In blueschists, Cld1 and Gln appear as syngenetic and were rotated towards the S2 foliation. Observed deformation stages are linked with age data proposed by Chatzaras et al. (2013) and references therein (see chapter Geological Setting Assuming peak pressure conditions of about 13-17 kbar after Xypolias et al. (2007) in combination with a representative P-T path after Jolivet et al. (2010) for the southern Peloponnese ( Fig. 10) , the Phyllite-Quartzite Unit which was subduc- with calculated isochores from Qtz1, maximum pressure conditions between 6 and 7 kbar at 500°C can be estimated (Fig.   10 ). These lower pressures are the result of density loss due to non-isochoric exhumation after fluid entrapment. This is supported by decrepitation textures in Qtz1 (Fig. 10 ). Higher densities were calculated from fluid inclusions in discordant Qtz2
that support density loss of fluid inclusions in Qtz1 due to recrystallization and subsequent density re-equilibration of earlier large fluid inclusions. Formation conditions of Qtz1 can therefore be more likely linked with early exhumation stages during the proposed P-T evolution after Jolivet et al. (2010) which would indicate pressures between 13 and 16 kbar. This would suggest density loss of up to 10 kbar as result of ITD in Qtz1. Concerning the fact that Qtz2 is clearly discordant to the surrounding blueschist-facies micaschists, which also experienced D1-D3, the assumed conditions for Qtz2 near 6 kbar and <400°C constrain minimum pressures and temperatures for D1-D3 in the Phyllite-Quartzite Unit.
The structural evolution at the pressure peak and along the earliest exhumation path is dominated by constriction (Fig. 11) .
Therefore, it is proposed that crustal lithosphere was subducted due to slab pull which requires a more dense oceanic crust followed by slab break-off and D1 uniaxial stretch (e.g. Kurz, 2005) . D1 continues into SSW to SW-directed shear (defor- 
